Phospholipid and Ca++ dependency of phorbol ester receptors.
The phospholipid and Ca++ dependency of a partially purified phorbol ester apo-receptor from the soluble fraction of mouse brain homogenates was studied. This apo-receptor is believed to be identical with the Ca++ and phospholipid-dependent protein kinase C. Binding of phorbol esters to the receptor/kinase C was shown to be entirely dependent on phospholipids. The negatively charged phospholipids phosphatidylserine, phosphatidylinositol, and phosphatidic acid all fully reconstituted binding. The neutral phospholipids were inactive. Among active phospholipids and mixtures of phospholipids, substantial differences (greater than 100-fold) were observed in the amounts required to achieve reconstitution. Although Ca++ was not required for reconstitution of binding activity, it dramatically (up to 100-fold) increased the potency of phospholipids for reconstitution. The phospholipids not only permitted reconstitution of the apo-receptor but also played a major role in determining the binding characteristics of the complex. The KD values of [3H]phorbol 12,13-dibutyrate were in the range of 0.8 nM for the complex with phosphatidylserine to 30 nM for the complex with dioleoyl-phosphatidic acid. Like the binding affinity, the stimulation of protein kinase C activity by phorbol esters was dependent on the phospholipid into which the receptor/kinase C was reconstituted. The importance of the lipid domain for controlling the receptor/kinase C activity and for modulation of cellular sensitivity to phorbol esters is discussed.